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Math202-EC Solution of The Second-Final Exams

Enter Name:l |

LD. Number:| [ [ [ [[[[]]]

Start | Answer each of the following.
1. [ sin? x dx =

[Js-221c
[+ =240
L5 -e=p2rc
s

_+¥22x)+c
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2. [ cos(5z) cos (3z) dx =
O =prs =0
Dsing2z)+w_|_c
D s

sin (2z sin (8z
-t sen 0
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3. [tan® zsec® zdx =
[eege+=ge v 0
e i
[]-sge — g2 vc
[-sege v =gt

4]”_x2 -

D v‘lz’c—l—sm (%)—I—C

V4;‘”2 +sin~?! (%) +C

|:| ——V4;””2 —gin~! (%) +C
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5.f\/x+7_1dl‘:
Dln|x+\/x2—1|+0

Dln|x—\/x2—1|+c
Dsin_lx—l—C
Dcos_lx—i—C

(©Dr. Hamed Al-Sulami Page 5


http://www.halsulami.info

Math202-EC Solution of The Second-Final Exams

6 dex—
Y Varr49
x2+49
(172 4 o

|:| \/xiz49 +C
Clva®+49+C
-2 ! (3) + €
dx

T | e

[Jin ;—ig‘ e
|:| —1In
|:| In

Dln

x+4
|+

=t|+c

x+4‘+c
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8 f;dx—
T op2y4— g2 N

[,
O-4=+c
[]42 ¢
O-<4=+c
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D11 ‘z+3|+ +C

Dlln 53
[]-tmz3| 4+ Lic
Climfe2 - L +c

1
—5; +C
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11. f 14sinx dr =

Tsin?z

Dcotx+ln|cscx—cotx|+0
D—cotx+ln|cscx—cotx|+c
D—cotfc—ln|cscx—cotx|—|—C
Dcotfc+ln|cscx+cotfc|+c
12. f%dwz

Dtan H+C
D tan~! (2%/2) + C

Zsin™ (23/%) 4+ C
Dtan (%) +C

(©Dr. Hamed Al-Sulami Page
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13. f% x =
[Jer —n(er —1)+C
De“”—i—ln(ez—f—l)—i—c
Dex—ln(e”—f—l)—i—c
[Je*—tn(er+1)+C

14. f dr =

|:|1
[]2
[]:

D Divergent
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1
15./76[%2
Va2 +2x+5

(o (v 41 - VT2 F5) + C
(@ -1-va2 120 +5)+C
[z —1+Va?+22+5)+C
(i (z+1+vVaZ+ 22 +5) + C
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r+1
16. 7d =
/x2—7x+12 o
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a3 + x

2 -1

D%xz—l—ln}ﬁ—l} +C

D% 2—ln‘x2—1‘+c
DxQ—l-%ln}xQ—l}—i—C

D%xQ—%ln|x2—1|+C

17. [ dx =
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4
18. The partial decomposition of __det6 is
@+ D@ —1)?
D 3x —2 n 3
241 z-1
D 3x —2 n 5
2+1  (z—1)2
I:l 3z — 2 n -3 n 5
224+1 xz—-1 (z-1)2
-3z —2 3 5

2 +1 +x—1+(x—1)2
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oo 1
19. The integral [ ———— dx

|:| Converges to 7

|:| Converges to 3

3
D Converges to =f

D Diverges
1
20. The integral [zInzdx
0

D Diverges
|:| Converges to 0
|:| Converges to &

D Converges to %1
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21. The integral f
x
12
[
[z

D Diverges

\/_
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322 —z+5
22 dr =

S x(z? 4+ 5) v
D3x—2+ 3

224+1 z-—1
D3x—2+ 5

2+1  (xz—1)2
D3x—2+ -3 + 5

224+1 -1 (z-1)2

—3xr—2 3 5

2 +1 +x—1+(x—1)2
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23. j‘“fd
|:|tan’1 )+ C

than (z3/?) + C
Z2sin! (2%/?) 4+ C
Dtan (32 4+ C

24. [tanzsec® xdx =

[eg=+c
[ege+c
(e v o

D%—l—secx—l—C
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(s + Y5+ 4 ¢

iz - —”2+4|+C
Dsm %
Dcos

+8 .. _
26. ;’;4_2 dx =

(]2 + 22 +4e+0C

Mla

D%—x2+4x+6’
D%—xQ—le—l—C
D%+x2—4x+6’
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27. [(cos* x —sin* x) do =
o+ 8200 4 o
Dsinxcosm—i—C
[Jo+ =210
TR

28. [zy/z+ 1dzx =

(12 +1)%2 + 2@+ 1)%2 4 C
2@ +1)2 - 2@ +1)¥2 4 C
2@ +1)2 - t@+1)%24+C
(i +1)2-2@+1)%2+C
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29. f (eT+2§(eT+3) dx

Dln (" +2)+1In(e” +3) +

|:| In(e” +2) —
|:| In(e*+3)—In
D In(e® —2) —

30. The integral [ 2xe~" d
1

(€"+3)+
In (e® + 3) +
(" +2)+
( )+

In(e* —3

L
D Converges to =
1
|:| Converges to —=
2
|:| Converges to =

D Diverges
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31. [sin(5) cos (Tz) dx =
(-, i
[] e G)sin(ra) 4
[]sne sin (12) |

sin (2z sin (12x
I:l_ ; L §2 )+C

End
Score: [ Correct |
Answers: | |
Points: | |Percent: |

Letter Grade: |:|
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Solutions to Quizzes

Solution to 1.

/ sin® z dz

_ / [1 - cos (22)] da e

1 — cos (22)
2

N =

1 1

= 5 [:C - 5 sin (2%)] + C / cos (ax) = isin (az) + C
x  sin(2x)

T c.
2 4 +

(©Dr. Hamed Al-Sulami Page 23
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Solution to 2.

/ cos (5z) cos (3z) dx

1
= / 5[005 (5 — 2x) + cos (5 + 37)] dT  cosacosp = LD AT D)

2

1
=3 /[cos (2x) + cos (8z)] dz [ cos (am) = isin(a:c) +o

1.1 . 1.

5 [5 sin (2z) + g Sin Bx)+C
_ sin(2x) = sin(8xz)
IR T?

+C.
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Solution to 3.

/tan3 xsec® zdx

= /tan2 xsec® x secx tan z dx tan? 2 = sec? & — 1

= /(sech —1)sec’ x secxtan £ dr  w = seca, du = secxtan s dx
= /(u2 — Dudu

z/u4—u2du

’LL5 ’U,3
= — = — C u = secx
5 3 *
SeC5 T SeC3 xT
= — C.
5 3 *
|

(©Dr. Hamed Al-Sulami Page 25
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Solution to 4. Let
r = 2sin6, 2 T
dr =2costldf

V4 — 22 = 2cosf. V4 — 22
/\/1 — 2
B

:/MZCOSHCZH

4sin% 6
2

:/40?)520%

4sin” 60
:/cot20d9
:/(csc29—1)d9

o

:—(20‘59—94—0:—736—sin_1 (%)—I—C.

©Dr. Hamed Al-Sulami Page 26


http://www.halsulami.info

Math202-EC Solution of The Second-Final Exams

(©Dr. Hamed Al-Sulami Page 27


http://www.halsulami.info

Math202-EC Solution of The Second-Final Exams

Solution to 5.
Using the fact

1 2 — g2

/7dx:1n|£+7x Cit+ce
Va2 — a? a a

=z + Va2 —a?|+C

1

©Dr. Hamed Al-Sulami
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Amnother solution: Let
x = sec, ¥ 2 -1
dr = secftanfdf

V72 — 1 = tané. 1
[ 7=
—dx
2 —1
z/ L sec 0 tan @ do
tan @

= /se00d9

=In|secf +tanb| + C

=lnjlz+vVaz-1]+C.

(©Dr. Hamed Al-Sulami Page 29
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Solution to 6.

xr
——dx
/ Va2 +49
1 n
= B /(:c2 + 49)_1/2 2xdx /[f(a:)]nf’(a:)da: EIC)) +c

P
1 (22 + 49)1/2

=3 1 ¢

2
=+vz2+494C.
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Solution to 7.
1 A B
@+ D(@+5) z+4 245
1=A(x+5)+B(x+4)
r=—4: 1=A
r=-b5: 1=-B=B=-1
1 1 1

(z+D(z+5) z+4 z+5

1
/ (x+4)(z+5) du

/ 1 1
[ (— - — )@
r+4 x4+5
=ln|z+4| -Injz+5/+C

r+4
T+ 5

=In

e

¢ Dr. Hamed Al-Sulami
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Solution to 8. Let
T = 2sinb, 2 x
dr =2costldf

M:Zcos@. VA — 22
L d

——dx

224/1 — 22

1
z/fZCosedH
4sin“ 62 cos 0

1
Z/ZCSC29d9

—cot 6
=2 +C

V4 — 2
Z—Tx—l-c.
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Solution to 9.

8 — 2% — 20 =8 — [2% + 21],
=8 —[2? + 22+ 1-1]
=8—[(z+1)2 1]

=8—(z+1)*+
=9—(z+1)%

1
[
8 — 22 -2

! f(z) dz = sin~ ! (fm> +C

1
= | ———=d
/\/9—(x+1)2 ! '/\/a2—[f<x)12 a

= sin~! (x—;)—l) +C.

©Dr. Hamed Al-Sulami Pag
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Solution to 10.
1 A E C

x?(x + 3) ;+x2+x+3
1= Axz(z +3) + B(z + 3) + Cx?

1
rz=0: 1:3B:>B:§
1
4 1
r=1: 1:414—!—4B—|—C’:>1:4144_54_§
13 —4
+9 9
_—1
9
-1 1 1
Il _ 3.3, %
x?(x + 3) r 22 x+3

©Dr. Hamed Al-Sulami Page 34
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1
——d
/ z%(z + 3) v
/ -1 n 1 n 1 d
= —_—t —t+ — T
9z  9(x+3) 3z

-1 1 1
:?ln|x|+§ln|x+3|—£+c

1 r+3 1
=21 —_—Lic
g =t

(©Dr. Hamed Al-Sulami Pag


http://www.halsulami.info

Math202-EC Solution of The Second-Final Exams

Solution to 11.
1 .
/ —’__S'medx
sin” x
1 sinx
:/ {T—k — } dx
sin“x  sin“x

= /[0802 x + cscx)dx

= —cotz +In|cscz — cot z| + C.

(©Dr. Hamed Al-Sulami Page 36
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Solution to 12. Let

w = +/x,
w? =z,

2wdw = dx
2 = wb.

= %tan(wg)—l—C w= vz =ol/2
2 3/2

= Stan™") 4C
3 +

(©Dr. Hamed Al-Sulami Page 37
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Solution to 13.

2x
/ © dx u=eldu = e% da
1+e®
ez
= Zd
/1—1—@”56 T
:/ Y du
u+1
:/Ll_ldu
u+1
1 1
— [ - )
u+1 wu—+1

:/[1_u—1|—1]du

=u—Injlu+1/+C w=e®
=e*—In(e”+1)+C.

©Dr. Hamed Al-Sulami Page :
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Solution to 14.

1
[8z—47"
= lim ]
t—oo | —4 1
__2 t
= lim _Z]
t—o00 _{E 1
-2
- tlggo _t_4 + 2]
=[0+2] =2.

(©Dr. Hamed Al-Sulami Page 40
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Solution to 15.

22+ 22+ 5 = (22 +22) + 5,
=@ +2r+1-1)+5
(x—f—l) —1+45
=(x+1)*+4=(x+1)>422%
1
/7@
2+ 22 +5
]. . >
Z/mdx /\/#%dmzln\f(m%— [f(2)]2 + a2+ C
J/‘ x a
:ln(m+1+\/(x+1)2+22>+0
:ln(x+1—|—\/:c2+2:c+5)+C.

(©Dr. Hamed Al-Sulami Page 41
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Solution to 16.
22 —Tr +12 = (z — 4)(z — 3),
z+1 A B
(m—4)(x—3):x—4+x—3
r+1=A(x—-3)+ B(z—4)

r=3: 4=-B=B=-4
r=4: 5=A4
+1 4 -5
x _ n

(—4)(z—-3) x—4 z-3

/x——kldx_ (L.,. _4>dx

Va2 =Tz +12 x—4 x-3
=5lnjz—4]—4ln|z-3|+C
=nlz—4"-In(z-3)"+C

:1n<(|i:§|;) +C.

©Dr. Hamed Al-Sulami Page 42
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Solution to 17.

x
2
¢ —1
x?’—i—x
+
—3—x
2x
x3—|—x_ 2
2 -1 2 —1

(©Dr. Hamed Al-Sulami
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Solution to 18.
4z + 6 Az + B c D
@A0@—1F 2+1 Tr=1 @1
dr+6 = (Az+ B)(x —1)* +c(z — 1)(2® + 1) + D(2* + 1)
4r+6=(Az+ B)(2® =20+ 1)+ C(2® —2® + 2 — 1) + D(2* + 1)
4r+6=(A+0C)a®+(—2A+B—-C+ D)2’ + (A-2B+C)z+(B-C+D

r=1: 10=2D = D =5.
Also, we have
coff.x? 0=A+C (1)
coff.z? : 0=-2A+B-C+D (2)
coff.x : 4=A-2B+C (3)
constant : 6=B-C+D (4)
(5)

Using (4) and (2) we get that 0 = —24A+6 = A =3.
Using (1) we get C = —A = —3.

©Dr. Hamed Al-Sulami Page 44
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Using (3) weget 4 =3—-2B—-3=4=-2B= B =-2.
Therefore
4r +6 3r —2 -3 5
= + +
2+ 1)(x—1)2 2241 z-1 (z—1)2

(©Dr. Hamed Al-Sulami Page 45
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Solution to 19.

o t
1 1
/ ———dz = lim ——dx
et +e " t—oo [ e¥ e~ %
0 0
t
. 1 e®
= lim —
t—00 er 4 e~ ot
0
t
1

|
5

. x\1t
fthm [tan (e¥)],
_ i ty _ _[r_T_T
—thm [tan (e") tanl} = {2 4} 5

©Dr. Hamed Al-Sulami Page 46


http://www.halsulami.info

Math202-EC Solution of The Second-Final Exams

Solution to 20. Note that
lim t*Int  (0.(—00)) 1¥.

t—0+

1 _
lim ?Int = lim ﬂ <£> LF.

t—0+ t—0t =

©Dr. Hamed Al-Sulami
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1

t—0t

1
/xlnxdx: lim zlnxdx
0

t

1
1
= lim 1nxd<§:c2> u=Inx dv=axdr

t—0t

r 1

1 1,1 d 1
= lim |=2®lnz|} — [ z2?~dz| du= &= a?
2 2 x 2

t—0t

T
t

RTINS O L oy
_t£%1+ O—§t 1nt—[1x ]t]

1 11
= lim |—=t’Int— - + ~t
oot | 20 4+4}

|

1 -1
0-4] -7

(©Dr. Hamed Al-Sulami Page 48
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Solution to 21.

3
= lim |=(Inz)?/3
fars ! {2( ne) .
3 3
= lim {—(lne)w3 (lnt)Q/B]
t—1+ |2 2

(©Dr. Hamed Al-Sulami
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Solution to 22.

3x2—x+5_é Bx+C
r(22+5) x  22+45

32° —x+5=A(z* +5) + (Bx + O)x

322 —x+5= Ax? + 5A + Ba® + Cx

322 —x+5=(A+ B)x* + Cx + 54
We have

coff.z? : 3=A+B-——-—-(1)
coff.z : -1=C -—(2)
constant : 5=5A - —(3)

Using (3) we get that A = 1.

~ o~ o~
0 g D

=)
= D — T

Using (1) we get B =3 — A =3 —1 = 2. Using (2) we get

C=-1

(©Dr. Hamed Al-Sulami
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322 —x4+5 1_’_29c—1_
r(x2+5) T 2245

/3x2—x—|—5dx
xz(x? +5)

1 2z 1
‘/(;+xz—+5—x2—+5) d

1 T
=In|z| +1In|z? + 5| — — tan~" (—)—l—C
o] +Infa® + 5| N

1 2¢  _ _ 1
Therefore o s

V5
9 1 1
=In|z(x +5)|—Etan 7 +C
=In|2® + 52| — %talf1 (%) +C.

©Dr. Hamed Al-Sulami Page 51
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Solution to 23. Let

w= v,

w? =z,

3w?dw = dx

[+

:c—i—{”/fm

:/ 31 3w? dw
we +w

3 2w @)
:E/wQ——i—l dw /f( dz = In|f(2)] + C

3
:§1n|w2+1|+C’ w= ¥z

:gln|x2/3+1|+C.

(©Dr. Hamed Al-Sulami Page 52
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Solution to 24.
/tan:c sec® z dx

:/sec2x secxtan r dx w=secs du=secstanzds

:/quu

(©Dr. Hamed Al-Sulami
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Solution to 25.
Using the fact
1 21 2
/7dx:1n|£+7v$+a|+c
Va2 + a? a a

=Injz+ Va2 +a?|+C

1 x  Vz?+4
 _dr—1 VA +C0=mE+ X0 o
/ _x2+4dx njr+va24+4/+C n|2+ 5 |+ C

©Dr. Hamed Al-Sulami Page 54
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Another solution: Let

x = 2tané,

dz = 2sec® 0.db

Va2 4+ 4 =2sech.

1
—d
/\/x2+4 v

1
= [ —— 9sec?
/25e00 sec” 6 df

= /sec&d&

=In|secd + tanb| + C

z  Va2+4
:ln|§+T|+C.

¢ Dr. Hamed Al-Sulami
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Solution to 26.
3
8
/ng + dx
x4+ 2
3
8
:/-2;—’—_’—2 dx $3+8:‘53+23:($+2)(m2—2:c+4)

_/(x+2)(x2—2x—|—4)

N T+ 2

dxr

:/(x2—2x+4)dx
3
—%—x2+4x+C’.

(©Dr. Hamed Al-Sulami
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Solution to 27.

/((3054 x —sin* z) dz

= /(0082 x — sin® ac)(cos2 z + sin® Z)dT  cost o — sin® & = (cos? & — sin? 2)(cos? @ + sin? &)

= /(COSQ.L“—SiIlQ x)dz

= /(sinx + cosz)(cosx — sinx) dx

= /(sinx + cosz)(cosx — sinx) dx
1, . 9

= E(smx—l—cosx) +C4
1

= E[COSQJ)—FQSiDJ)COS.L“—l-SiDQ.L“] +
1

= 5[1+2sinxcosx]+01

=sinzcosz + C.

©Dr. Hamed Al-Sulami

cos?z +sin?z =1

cos? z — sin? & = (cos z — sin z)(cos z + sin )

d(cos x + sinx) = (cos  — sin z) da

cos? x +sinZz) =1

4+ =cC
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Solution to 28. Let

w= vz +1,

w2:x—|—1,
2wdw = dx
wr—-1l=uz

/x\/x—i—ldx

:/(w2—1)w2wdw

= /(2w4 —2uw?) dw
2 5

2
:gw —§’LU3+C

5

(©Dr. Hamed Al-Sulami

= 2(gc+ 1)%/2 - %(x—k 1)%2 1+ C.

w=+z+ 1
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Solution to 29. Let

w=e",
dw = e* dx
e’ 1
— de= | ————_(
/<em+2><ex+3> ) /(w+2><w+3> v
1 A n B
(w+2)(w+3) w+2 w+3
1=A(w+3)+ B(w+2)
w=—2 1=A
w=—-3 1=—-B=B=-1
1 1 1

(w+2)(w+3) w+2 w+3

Page 59
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/(ew+2)(em+3) dv
_/(w+2)(w+3) v

1 1
_/[w+2_w+3]dw
=lnjlw+2-Injw+3|+C w=e®
=ln(e®+2)—In(e®+3)+C.

(©Dr. Hamed Al-Sulami Page 60
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Solution to 30.

oo

t
/67“:2 2xdr = — tlim e _oxda

— 00
1 1

¢
. _ 2

= lim [—e ‘”}

t—o0 1

1
= lim {—e*tg + 671} =0+et=
t—00

e

(©Dr. Hamed Al-Sulami
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Solution to 31.
/Sin (5) cos (7z) dx
= sin (5) / cos (Tz) dx [ cos (ax) = L nn + o
1
= sin (5)? sin (7z) + C
sin (5) sin (7x)

=———+C.
7 +
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